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27
It is well known that resistance exercise increases muscle protein synthesis and muscle strength.
28
However, little is known about the effect of resistance exercise on mitochondrial dynamics,
29
which is coupled with mitochondrial function. In skeletal muscle, mitochondria exist as 30 dynamic networks that are continuously remodeling through fusion and fission. The purpose of 31 this study was to investigate the effect of acute and chronic resistance exercise, which induces 32 muscle hypertrophy, on the expression of proteins related to mitochondrial dynamics in rat 33 skeletal muscle. Resistance exercise consisted of maximum isometric contraction, which was 34 induced by percutaneous electrical stimulation of the gastrocnemius muscle. Our results
35
revealed no change in mitochondrial fission (Fis1 and Drp1) or fusion (Opa1, Mfn1, and Mfn2) 36 regulatory protein levels over the 24-h period following acute resistance exercise.
37
Phosphorylation of Drp1 at Ser616 was increased immediately after exercise (P<0.01). Four 38 weeks of resistance training (three times/week) increased Mfn1 (P<0.01), Mfn2 (P<0.05), and 39 Opa1 (P<0.01) protein levels without altering mitochondrial oxidative phosphorylation proteins. D r a f t INTRODUCTION 
53
It has been well recognized that resistance exercise increases muscle protein synthesis and 54 muscle strength, and thus can delay age-associated declines in muscle mass and function.
55
However, the impact of resistance exercise on energy metabolism in skeletal muscle remains 56 relatively unknown. Previous studies have shown that resistance exercise largely does not alter 57 the maximal activity of mitochondrial enzymes such as citrate synthase and succinate 58 dehydrogenase, which are considered to reflect mitochondrial volume (Tesch et al. 1990; Green 59 et al. 1999b ). More recent studies have found mitochondrial respiration to increase after 60 resistance training in human skeletal muscle (Pesta et al. 2011; Salvadego et al. 2013 (Bach et al. 2003; Iqbal et al. 2013; Picard et al. 2015) . In contrast, a recent study demonstrated 82 that an endurance exercise-type chronic muscle contractile activity increased mitochondrial 83 fusion protein levels (Iqbal et al. 2013) . Moreover, exercise training decreases the activation 84 status of Drp1 in insulin-resistant human skeletal muscle (Fealy et al. 2014 
91

92
MATERIALS AND METHODS
93
Animals
94
Thirty-five male Sprague-Dawley rats (male, aged 10 weeks) were obtained from CLEA Japan
95
(Tokyo, Japan). All animals were housed individually in an environment maintained at 22-24 96 with a 12-h light-dark cycle and were allowed food and water ad libitum. Rats were randomly 97 assigned to one of seven groups: sedentary (SED), acute resistance exercise (RE), acute 
107
The right gastrocnemius muscle was isometrically exercised as previously described 108 (Ogasawara et al. 2013; Ogasawara et al. 2014) . For all exercise sessions, the gastrocnemius 
193
To further validate our rat isometric training model, we examined proteins involved in 
221
autophagy is reported to be required for training adaptation in skeletal muscle (Lira et al. 2013) .
222
In addition, fission may be conceivably required to remodel the mitochondrial network.
223
However, at present, very little information is available regarding changes in mitochondrial 
239
Therefore, in the current study, we evaluated the phosphorylation of Drp1 at Ser616 and L-Opa1,
240
which represented the activation status of these proteins, in addition to their total protein 241 abundances. We found that 4 weeks of resistance training increased L-Opa1 protein level, while 242 phosphorylation of Drp1 at Ser616 was not altered in rat skeletal muscle. Protein levels of total
243
Opa1, Mfn1, and Mfn2 also increased, whereas total Drp1 and Fis1 levels were unchanged. Our 
253
It was generally assumed that resistance training has little effect on skeletal muscle 254 mitochondria, since maximal activity of oxidative enzymes is not altered. In the current study,
255
we demonstrated that acute and chronic resistance exercise altered the activation status and total 
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